216      THE TEMPERATURE-ENTROPY DIAGRAM.
expansion line would occupy some such position as x& That portion of the ideal card beyond xx is, therefore, from the nature of the substance unattainable. Fig. 80.
Next, there is the loss due to incomplete combustion, This may be caused by a mixture of such proportions that the fuel cannot-all burn, or by one in which the combustion is retarded so much as to be unfinished at exhaust; in either case the full heat value of the charge is not developed in the cylinder. Although such a charge does not burn at constant volume, but is burning throughout part or all of the expansive stroke, and cannot thus be represented on the ideal cycle, yet the magnitude of the lost heat may be represented by drawing yy so that the area between xx and yy equals this loss. The area under ly is thus equal to the heat actually generated in the cycle.
Finally, there is the loss due to heat interchange between the gas and the metal which produces the discrepancy between that portion of the ideal card to the left of yy and the actual card.
It is almost never possible to locate xx and yy, as the amount of shrinkage in the cylinder has to be estimated from the analysis of the burnt gases in the exhaust-pipe. But with delayed combustion the gas may not be the same in the two places. The best that can be done is to draw xx to correspond to the shrinkage for complete combustion.
The losses due to incomplete combustion and to heat